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[Title of the Invention] 

Mobile Television Telephone Apparatus 

[Abstract] 

[Problem to be solved] 

When communication systems to be connected are switched in 
accordance with a line condition, encoded data may be lost and 
a reproduced image may fail to produce. 
[Solution] 

The present invention is amobile television telephone apparatus 
capable of connecting with a plurality of communication systems , 
where the mobile television telephone apparatus switches 
communication systems based on a monitoring result of a line 
condition and in accordance with a line quality to prevent a 
disconnection of the line, and changes an encoding method for 
a moving image in accordance with the line quality. 
[Claims] 

1 . Amobile television telephone apparatus capable of connecting 
with a plurality of radio communication systems , such as a home 
cordless telephone system, a personal handy phone system,, and 
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a mobile telephone system, for transmitting and receiving 
information including an encoding-processed voice and moving 
image , 

wherein the mobile television telephone apparatus 
monitors a line condition to selectively connect for a 
transmission of a moving image to an optimum system among the 
connectable communication systems, so that the mobile 
television telephone apparatus automatically switches to the 
optimum communication system in accordance with a condition 
of a call and an encoding process method of the moving picture 
is changed. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present Invention relates to a mobile' television telephone 
apparatus capable of connecting with a plurality of radio 
communication systems , such as ahome cordless telephone system, 
a personal handy phone system, and a mobile telephone system. 
[0002] 
[Prior Art] 

With a conventional cordless telephone system, a cordless 
handset can be used only within a range where a radio wave reaches 
from a base phone, and a mobile communication system, such as 
a personal handy phone system and a mobile telephone system, 
can also be used only within a range where a radio wave reaches 
from a base station. Therefore, a condition of a line may become 
poor during a call or a line may be disconnected during a call 
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when the systems move out of a service range. Recently, in order 
to avoid this problem, a radio communication terminal capable 
of connecting to a plurality of radio communication systems 
has been created, and the disconnection during a call is avoided 
by allowing a communication device itself to determine a usable 
system. Further, by allowing such a system to transmit and 
receive information including an encoding-processed voice and 
moving image to avoid a disconnection of a line, a mobile 
television telephone apparatus illustrated in Figure 2 can be 
formed. Hereinafter, a general moving image encoding process 
for performing a moving image communication will be described 
with reference to the accompanying figures. In Figure 3, an 
image input signal 300 is blocked into a block size of the number 
of pixels defined by a block morcellator 301. In a changeover 
switch 302, a changeover is performed between an intra frame 
(INTRA) encoding and an inter frame (INTER) encoding based on 
a judgment by an encoding control section 312. In the INTER 
encoding, a prediction image is generated by a movement 
compensator 309 based on a movement vector detected by a movement 
vector detector 308 from a blocked input signal and a decoded 
image of a previous frame recorded in a frame memory 307. A 
difference between an input image and the prediction image is 
determined by a subtracter 311 to obtain a prediction error 
image. An orthogonal transformation and quantization are 
performed on the prediction error image by an orthogonal 
transformer 303 and a quantizer 304 to output a conversion 
coefficient. Further, the conversion coefficient is 
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variable-length encoded in a variable- length encoding section 
313. The amount of output data varies depending on the content 
of an image or the degree of movement. Therefore, the output 
data is outputted to a line via a smoothing buffer 314 so that 
the output data is transmitted by a transmission channel at 
a fixed speed. With regard to a conversion coefficient prior 
to the variable - length encoding , a prediction image is generated 
by a reverse quantizer 305, a reverse orthogonal transformer 
306, an adder 310, the frame memory 307 and the movement 
compensator 309. The frame memory 307 records a decoded image 
of a previous frame, and the recorded image and an input signal 
of a current image are inputted into the movement vector detector 
308, so that a movement vector is detected with the decoded 
image of the previous frame as a reference image. A movement 
compensation is performed based on this movement vector. On 
the other hand, in the intra frame (INTRA) encoding, a difference 
encoding with the prediction image of the previous frame and 
the movement compensation is not performed. Instead, transform 
encoding is performed on an input image signal itself that is 
the object of the encoding. As a result, although the amount 
of the encoding increases and the length of the transmission 
time becomes longer compared to the inter frame ( INTER ) encoding , 
the signal is not influenced by the image quality of the previous 
frame prediction image, and is used for a time, such as a scene 
change and an image refresh . Hereinafter, a general rate control 
method for encoding a moving image will be described. According 
to such a method, a target generation encoding amount per frame 
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is calculated from a relationship between a transmission rate 
of a line used and a target frame rate , to set a target generation 
encoding amount in accordance with the number of encoded blocks 
in the frame. Subsequently, a corresponding quantization 
coefficient is set from a difference value between the encoding 
amount generated from each of the actual encoded blocks and 
the target generation encoding amount so as to achieve a target 
frame rate. When encoding for one frame is completed, another 
quantization coefficient appropriate for encoding the next 
frame is determined from a difference between the encoding amount 
generated in one whole frame and the first -set target encoding 
amount . 
[0003] 

[Problems to be Solved by the Invention] 

In the conventional mobile television telephone apparatus, a 
transmission rate rapidly changes when radio communication 
systems to be connected are switched due to the line condition. 
In the conventional image encoding method used for the television 
telephone apparatus, the amount of Information transmittable 
is reduced when the transmission rate becomes low. Therefore, 
not all of the encoded data generated can be transmitted with 
the previous rate control, resulting in a loss of encoded data 
and a failure of a reproduced image. Further, in encoding the 
moving image, an encoding method using a correlation of a time 
direction, such as a difference between frames using a movement 
compensation prediction, is used. Therefore, some time is 
required for an image once it has failed to recover itself. 
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[0004] 

[Means for Solving the Problem] 

The present invention is intended to solve the conventional 
problems described above . The objective of the present invention 
is to provide a mobile television telephone apparatus capable 
of connecting with a plurality of radio communication systems, 
such as a home cordless telephone system, a personal handy phone 
system, and a mobile telephone system, for transmitting and 
receiving information including an encoding-processed voice 
and moving image, in which the mobile television telephone 
apparatus monitors a line condition to selectively connect for 
a transmission of a moving image to an optimum system among 
the connectable communication systems, so that the mobile 
television telephone apparatus automatically switches to the 
optimum communication system in accordance with a condition 
of a call and an encoding process method of the moving picture 
is changed. 
[0005] 

With the mobile television telephone apparatus formed as such, 
a radio communication system can be selected such that a call 
will not be disconnected due to the line condition, and the 
encoded data to be transmitted will not be lost when the radio 
communication system is switched to another, making it possible 
to obtain a reproduction image without failure. In addition, 
by setting a priority among a plurality of radio communication 
systems, the mobile television telephone apparatus can be used 
without being conscious of lines at the operation, and an 
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operation for re-transmission will not be required even when 
an open channel cannot be obtained in the line of the first 
priority. 
[0006] 

[Embodiments of the Invention] 

Hereinafter, an embodiment of the present invention will be 
described with reference to the accompanying figures. Figure 
1 is a diagram illustrating the first embodiment of the present 
invention . A plurality of radio communication systems according 
to the present invention will be described being defined to 
be two systems of a personal handy phone system and a mobile 
telephone system. According to the embodiment, an antenna 100, 
a transmission circuit 101, and a reception circuit 102 are 
provided for connecting with a personal handy phone system; 
and an antenna 110, a transmission circuit 111 , and a reception 
circuit 112 are provided for connecting with a mobile telephone 
system. 104 denotes a modulation/demodulation section for a 
received and transmitted signal; and 106 denotes a 
multiplexing/separating section for an image data and a voice 
data. 108 performs encoding and decoding of the voice data. 
109 performs encoding and decoding of the image data. 107 is 
a system controlling section; and 105 is a portion for monitoring 
a line condition to detect a line quality . The system controlling 
section determines a radio communication system to be connected 
based on the detected line quality, and a switch section 103 
changes a destination to be connected. It is said that a data 
transmission rate using a digital data transmission mode of 
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the personal handy phone system is 32 kbps. In addition, a 
transmission rate in general is 9.6 kbps in a data transmission 
using the mobile telephone system. Thus, a connection to the 
personal handy phone system, which ensures a high data 
transmission rate, is set to be performed with a priority. As 
a result, even when an open channel cannot be obtained in a 
line of a first priority, a connection will be made to a line 
of a second priority, and the mobile television telephone 
apparatus can be used without being conscious of lines at the 
operation. Further, even when a connection is made to the line 
with the second priority, the connection is switched to the 
line with the first priority as soon as the channel is secured, 
thereby returning to a high quality image communication. 
According to the present invention, the moving image 
communication will be continued using the mobile telephone 
system when a deterioration of the line quality is detected 
by monitoring the line condition and the line is disconnected 
during the communication of a moving image using the personal 
handy phone system, or when the data transmission rate is set 
to be lower than the current setting and a higher data 
transmission rate can be secured by connecting with the mobile 
telephone system as a result of the comparison of the data 
transmission rate with the mobile telephone system. At the 
switching of the connection of the communication systems, an 
image prior to the switching, is maintained in a frame memory 
of amoving image encoding section . The transmission rate becomes 
lower and image information to be transmitted becomes limited. 
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If the usage of the rate control method prior to the switching 
of the communication systems is still continued, the loss of 
the transmission data may occur. Therefore, according to the 
embodiment of the present invention, it is set that the frame 
rate is lowered so that the amount of the transmission data 
corresponds to the capacity of the line, thereby maintaining 
a high image quality. With this controlling, the image can be 
used as a prior frame image when the line returns to a connection 
with a high quality line. Therefore, the encoding can be 
continued without encoding inside the frame with a large 
processing amount and a large delay. As a result , a high quality 
and smooth image can be obtained from the beginning of the return 
of the line. 
[00073 

According to the embodiment of the present invention, it has 
been described that a rate control in accordance with a 
transmission speed of the line to be connected is changed at 
the time of switching of communication systems due to the line 
condition; however, the mobile television telephone apparatus 
according to the present invention is not limited to the method 
for switching the rate control. For example, a target image, 
in which a moving image is encoded, is layered by sampling, 
and an image of a layer in accordance with a transmission rate 
is encoded and transmitted. That is, an image signal is 
transmitted with an incremental image quality in accordance 
with the line quality, so that a mobile television telephone 
apparatus, in which an encoded data is not lost when lines to 
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be connected are switched, can be formed. 
[0008] 

[Effect of the Invention] 

A communication will not be disconnected even when a connecting 
terminal is moved out of a service range, and a natural 
conversation can be continued without a failure of a moving 
image in communication. 
[Brief Description of the Drawings] 

[Figure 1 ] Figure 1 is a diagram illustrating a first embodiment 
of the present invention. 

[Figure 2] Figure 2 is a diagram illustrating a conventional 
embodiment . 

[Figure 3] Figure 3 is a diagram illustrating moving image 
encoding . 

[Description of Reference Numerals] 

100, 110 antenna; 101, 111 transmission section; 102, 112 
reception section; 103 switch section; 104 
modulation /demodulation section; 105 line quality detecting 
section; 106 multiplexing/separating section; 107 control 
section; 108 voice encoding/decoding section; 109 image 
encoding/decoding section; 300 image input signal; 301 block 
morcellator; 302 INTRA/ INTER changeover switch; 303 orthogonal 
transformer; 304 quantizer; 305 reverse quantizer; 306 reverse 
orthogonal transformer ; 307 frame memory ; 308 movement vector 
detector; 309 movement compensator,- 310 subtracter; 311 adder; 
312 encoding control section; 313 variable -length encoding 
section; 314 smoothing buffer 
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Figure 1 




Figure 3 
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Figure 3 
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